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rAMET0rEHE3, <l>OPMHPOBAHHE 3HrOTbI H OOKHHETbl 
y HEKOTOPbIX BHflOB TEMOnPOTEHA 
(HAEMOSPOR1DIA: HAEMOPROTEIDAE) nTHU, IN VITRO 

f. A. BajibKioHac, T. A. E>KOBa 


JX aHa cpaBHHTejibHan xapaKTepacTHKa raMeToreHe3a, (J)opMHpoBaHHH 3HroTbi h ooKHHeTbi y Haemo- 
proteus tartakovskyi, H. belopolskyi, H. fringillae, H. pallidus Ha CBeTOonTHqecKOM ypOBHe in vitro 
h BbmejieHbi HaHSojiee ueHHbie npH3HaKH, KOTopbie MoryT 6biTb Hcnojib30BaHbi b cncTeMaTHKe sthx 
O^HOKJieTOHHblX >KHBOTHbIX. 

06man cxeMa h nocjieuoBaTejibHocTb raMeToreHe3a, c|)opMHpoBaHHH 3HroTbi 
h ooKHHeTbi y reMOcnopHAHH (Sporozoa: Haemosporidia) Ha cBeTOonTHwecKOM 
ypoBHe xoporno H3yneHbi in vivo h in vitro (Garnham, 1966; Coatney e. a., 1971; 
Fallis, Desser, 1974, 1977; Carter, Diggs, 1977; Seed, Manwell, 1977; Killick- 
Kendrick, Peters, 1978). BMecTe c TeM BHAOBbie ocoSeHHOCTH 3 toto npouecca 
H AGTaJIH MOpc})OJIOrHH COOTBeTCTByiOmHX CTa^HH pa3BHTHH H3yHeHbI njioxo H He HC- 
nojib3yK)TCH npw bhuoboh xapaKTepHCTHKe ua>Ke y TaKHx OTHOCHTejibHO xopomo 
H3yqeHHbix npocTeftmHX, khkhmh hbjihiotch MajinpHHHbie napa 3 HTbi (Plasmodiidae) 
nTHu, rpbi3yHOB h npHMaTOB (Garnham, 1966; Coatney e. a., 1971; Seed, Manwell, 
1977; Killick-Kendrick, Peters, 1978). Ilpouecc OHToreHe3a ooKHHeTbi Plasmodium 
berghei Vincke et Lips, 1948 — o/moro h 3 MOuejibHbix bhaob npw H3yHeHHH Majm- 
pHH, noupo6HO H3yqeH Jinuib HeuaBHO (Rastogi e. a., 1989). 

BuuoBaH uH(J)4)epeHUHauHH reMonpoTeHu (Haemoproteidae) nTHu b HacTonmee 
BpeMH npOBOUHTCH, TJiaBHblM 06pa30M, Ha OCHOBe CTpoeHHH raMeTOUHTOB h oco6eH- 
HOCTHX HX B03AeHCTBHH Ha KJieTKy-X03HHHa B nepH(})epHqeCKOH KpOBH. ripn 3TOM 
ynHTbiBaiOTCH SKcnepHMeHTajibHbie uaHHbie o cneuHcJmqHOCTH napa3HTOB. CBeueHHH 
o upyrnx CTauHHx pa3BHTHH reMonpoTeHu (J)parMeHTapHbi, He CTaHuapTH3HpoBaHbi 
h b HacTOHiuee BpeMH He MoryT Hcnojib30BaTbCH npH onpeuejieHHH 3 thx npocTeHLHHx. 

CnHcoK bhaob reMonpoTeuzr nTHu nocTOHHHO pacuiMpneTCH h b HacTonmee BpeMH 
BKJiiOHaeT 6ojiee 80 BuuoBbix Ha3BaHHH, BajiH/mocTb KOTopbix He Bbi3biBaeT cepbe3- 
HblX B03pa>KeHHH. LlpHMepHO TaKOe >Ke HHCJIO BHUOBbIX Ha3BaHHH HCnOJIb3yeTCH 
Ajih o6o3HaqeHHH noxo>KHx napa3HTOB, bhuoboh CTaTyc KOTopbix TpeOyeT nou- 
TBep>KUeHHH. B 3TOH CBH3H HeoOxOUHM nOHCK UOnOJIHHTeJIbHbIX npH3HaKOB, KOTO- 
pbie MO>KHO HCn0Jlb30BaTb npH BHUOBOH UH(})(})epeHUHaUHH. OuHO H3 OCHOBHbIX 
TpeOOBaHHH K HOBbIM UHaTHOCTHHeCKHM npH3HaKaM — UOCTynHOCTb H3yneHHH y MHO- 
THX BHUOB B CTaH/tapTHblX yCJIOBHHX. JlHHIb B 3TOM CJiynae B03M0>KH0 CpaBTOHHe 
Tex HJIH HHbIX CTaUHH pa3BHTHH y MHOTHX BHUOB TeMOnpOTeHA, OOJIbLHHHCTBO H3 
KOTopbix pa3BHBaeTCH y UHKHX, B TOM HHCJie 3K3 OTHHeCKHX, TpyAHOUOCTynHbIX 
Ajih jiaOopaTopHoro couep>KaHHH bhuob nTHu. y reMOcnopHAHH k rpynne tbkhx npH- 
3HaKOB MO>KHO OTHeCTH OCOOeHHOCTH TaMeTOTeHe3a, (j)OpM HpOBaHHe 3HTOTbI 
h ooKHHeTbi. 3 tot npouecc jierKO HHuyunpyeTCH in vitro h MO>KeT 6biTb ueTajibHO 
H3yneH b crauuapTHbix ycjiOBHHx. 
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3nroTbi, 12 
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HananbHbie cTanHH <J)opMnpoBaHHH 
OOKHHeT, 14 
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OoKHHeTbi C OCTaTOHHbIM TeJIOM, 15 
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OoKHHeTbi 6e3 ocTaTOHHoro Tena, 
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npHMe^aHHe. Hncjia b rpac()e «CTa,n,HH pa3BHTHH» cooTBeTCTByiOT eraAHHM Ha pnc. 1 . Bh jxu reMonpoTeHA: a — Haemoproteus belopolskyi, A — H. tar 
takovskyi, 9 — H. fringillae, ♦— H. pallidus. BpeMeHHbie HHTepBajibi, b KOTopbie napa3HT Ha cooTBeTCTByiomeH ctaamh pa3BHTHH He o6Hapy>KeH, noMe 
neHbi 3H3KOM «—». BpeMeHHbie HHTepBajibi, b KOTopbie pa3BHTHe napa3HTa He H3ynajiocb, ocTaBJieHbi He3anojiHeHHbiMH. 











B jiHTepaType hmciotch CBeAeHHH o raMeToreHe3e h (hah) c})opMHpoBaHHH 
ooKHHeTbi y Haemoproteus columbae Kruse, 1890; H. mansoni Castellani et Chal¬ 
mers, 1910 ( = //. canachites Fallis et Bennett, 1960); H. tinnunculi Wasielewski 
et Wulker, 1918; H. lophortyx O’Roke, 1929; H. velans Coatney et Roudabush, 
1937; H. palumbis Baker, 1966 h HeKOTopbix Apyrnx bhaob (Kruse, 1890; Wasie¬ 
lewski, Wulker, 1918; Wenyon, 1926; O’Roke, 1930; Mohammed, 1958; Fallis, 
Bennett, 1960; Baker, 1963, 1966; Garnham, 1966; Khan, Fallis, 1971; Desser, 
1972). OAHaKO AeTajibHoe cpaBHeHne 3Toro npouecca y pa3Hbix bhaob reMonpoienA 
Aah BbiHBAeHHH npH3HaKOB, HMeioiunx AHamocTHnecKoe 3HaueHHe, paHee He npo- 
BOAHAOCb. 

U,ejib HacTonmeft padoTbi — AaTb bo3mo>kho doAee noApodHoe onncaHHe npo¬ 
uecca raMeToreHe3a, onAOAOTBopeHHH, c|)opMHpoBaHHH 3nroTbi h ooKHHeTbi y 4 bh- 
AOb reMonpoTeuA nTnu Ha cBeioonTHuecKOM ypoBHe b CTaHAapTHbix ycAOBHnx 
in vitro h Ha 3 toh ocHOBe BbiAeAHTb HandoAee ueHHbie npH3HaKH, KOTopbie MoryT 
dbITb HCnOAb30BaHbI B CHCTeM BTHKe. 

MATEPMAJ1 M METOAbI 

MaiepnaA codpaH Ha BnoAornnecKOH CTaHUHH 3ooAorHnecKoro HHCTHTyTa 
AKaAeMHH Hayx Pocchh Ha KypmcKOH xoce BaATHHcxoro Mopn b Mae 1990— 
1991 rr. I~Ithu OTAaBAHBaAH CTauHOHapHbiMH AOByrnnaMH PbidanHHCKoro THna, 
KOAbueBaAH, dpaAH y hhx KpoBb h OTca>KHBaAH b cneuHajibHbie caAKH. Ma3KH 
KpOBH BblCyUJ HBajI H Ha B03Ayxe, (})HKCHpOBaAH MeTaHOAOM, OKpaUIHBaAH a3yp- 
303HHOM no POMaHOBCKOMy H MHKpOCKOnHpOBaAH. CaMUbI COOTBeTCTByK)IUHX BHAOB 
FIT HU, B KpOBH KOTOpbIX perHCTpHpOBaAaCb MHCTaH HHBa3HH COOTBeTCTByK)LUHM H 

BHAaMH reMoripoTeHA, HcriOAb30BaAHCb b ASAbHenuinx HCCAeAOBaHHnx. CpeAH hhx 
1 3h6ahk (Fringilla coelebs L.), 3 apa>neHHbiH Haemoproteus jringillae Labbe, 
1894 2 KJiecTa-ejiOBHKa ( Loxia curvirostra L.), 3apa>neHHbix H. tartakovskyi 
Valkiunas, 1989; 2 3ejieHbie nepecMeuiKH [Hippolais icterina (Vieill) ], 3 apa>KeH- 
Hbie H. belopolskyi Valkiunas, 1989; 1 MyxoAOBKa-necipyuiKa [Ficedula hypoleuca 
(Pall.)], 3apa>KeHHan H. pallidus Valkiunas et Iezhova, 1991. MHTeHCHBHocTb 
3apa>KeHHH nTnu, KOTopbie dbiAH ncnoAb30BaHbi b 3KcnepHMeHTe, no onpeAeAeHHio 
CKopocm raMeToreHe3a, c})opMHpoBaHHH 3nroTbi h ooKHHeTbi in vitro cocTaBjia/ia 
3 raMeiouHTa Ha 1000 spHTpoumoB (95%-Hbin AOBepnTeAbHbiH HHTepBaA l- : -7) 
y 3ndAHKa, 31 (20-F42) y KJiecTa-ejiOBHKa, 18 (11—27) y 3eAeHOH nepecMemKH, 
7 (3-1-13) y MyxojiOBKH-necTpyniKH. 

KpoBb 3apa>neHHbix nmu dpaAH H3 cepuua, dbicipo noMemajin Ha nacoBoe 
CTeKAO H pa3BOAHAH 3.7%-HbIM paCTBOpOM UHTpaTa H 3TpHH B COOTHOUieHHH 1 HaCTb 
pacTBopa Ha 4 qacTH KpoBH. Mepe3 onpeAeAeHHbie npoMe>KyTKH BpeMeHH nocAe 
3KCn03HUHH KpOBH Ha B03Ayxe (TadA. 1) TOTOBHAH MB3KH. Hx BbICyLUHBaAH Ha 
B03Ayxe, (})HKCHpOBaAH MeTaHOAOM, OKpaLUHBaAH a3yp-303HHOM no POMaHOBCKOMy 
h MHKpocKonnpoBaAH. npeAOTBpaLueHHH dbiCTporo BbicbixaHHH pacTBopa 

c KpoBbio nacoBoe ctckao noMeiuaAH b namny rieTpn, Ha aho KOTopon ka aAH CMoneH- 
HblH B AHCTHAAHpOBaHHOH BOAO AHCT (})HAbTpOBaAbHOH dyMaTH. PadOTa BbinOAHeHa 
b ycAOBHHx AadopaTopHH, rAe TeMnepaTypa B03Ayxa noAAep>KHBaAacb Ha ypoBHe 
18—20°. 

KoAAeKUHOHHbie npenapaTbi co BceM h onncaHHbiMH b Aa hhoh CTaTbe ctbahamh 
pa3BHTHH reMonpoTenA xpaHHTcn b HHCTHTyTe SKOAornn, r. BnAbHioc (JlnTBa). 1 


1 Bbipa>KaeM rjiyfioKyio npH3HaTejibHOCTb unpeKTOpy BHOJiorHnecKOH CTaHUHH 3HHa AH Pocchh 
A- py A. B. BapAHHy 3a npeAOCTaBjieHHyio npeKpacHyio B03MO>KHOCTb npoBeueHHH HccjieuoBaHHH Ha 
CTaHUHH, a TaK>Ke BceM coTpyuHHKaM CTaHUHH 3a noMoutb npH OTjiOBe, onpeuejieHHH nTHu h KOHcyjib- 
TaUHH no OpHHTOJIOrHH. 
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PE3yjlbTATbI 


Ilpouecc raMeToreHe 3 a, onAOAOTBopeHHH, c})opMHpoBaHHH 3 HroTbi h ooKHHeTbi 
y Haemoproteus tartakovskyi, H. belopolskyi, H. fringillae, H. pallidus in vitro 
ripoxoAHT rio e^HHOH cxeMe (pnc. 1 — 4). A hmchho: 3 pejibie raMeTOUHTbi yxopaqH- 
BaKDTCH, OKpyrJIHIOTCH H nOKHASIOT 3apa>KeHHbIH apHTpOUHT. npH 3TOM CKOpee 
Bcero uejiocTHOCTb o 6 oaohkh 3pHTpou,HTa coxpaHfleTcn, Tax Kax 6 ojibiuoro qncAa 
CBo 6 oAHbix nuep h o 6 aomkob apHTpouHTOB b npenapaiax Ha 6 AiOAaTb He yuaeTcn. 
Ka>KAbIH OCBO 6 OAHBLHHHCH H3 KJieTKH-X03HHHa MaKpOraMeTOUHT 6e3 KaKHX-JlH 6 o 
BH^HMbix noA CBeTOBbiM MHKpocKonoM npeo6pa30BaHHH Tp aHccj^opM HpyeTcn 
b MaxporaMeTy, a MHKporaMeTOUHT — npeiepneBaeT 3KccJ)JiarejuiHUHK), b pe3yjib- 
Taie KOTopofi (j)opMHpyeTCH KpynHoe ocTaToqHoe Tejio h 3MeeBHAHbie MHKporaMeTbi. 
Mhcjio nocjieAHHx BapbnpyeT ot 4 ao 8 , ho o 6 biqHO paBHO 8 . Cpa3y nocjie nonBAeHHH 
MHKporaMeT OTMeqaeTcn onAOAOTBopeHHe MaxporaMeT h (J)opMHpyeTCH 3HroTa, 
KOTopan qepe3 onpeAeAeHHoe BpeMH TpaHC(})opMHpyeTCH b yAAHHeHHyio ooKHHeiy. 
Pa 3 BHTHe OOKHHeTbl BKAIOqaeT CTaAHKD (})OpMHpOBaHHH OCTaTOqHOrO TeAa, KOTOpoe 
OTAejineTCH ot ooKHHeTbi h coAep>KHT qacTb uHTonAa3Mbi h Bee nHrMeHTHbie rpaHyAbi 
hah 6 oAbinyio hx qacTb. 

Bee 3th npeBpameHHH coctubahiot Ba>KHyio qacTb >KH3HeHHoro uhka a reMOcno- 
Phahh h y Bcex 4 H3yq*eHHbix bhaob in vitro npoxoA^T no cahhoh cxeMe. /JeTaAbHbin 
aHajiH3 npouecca raMeToreHe3a, c})opMHpoBaHHH 3HroTbi h ooKHHeTbi no3BOAHA 
BbIHBHTb pHA BHAOBbIX OTAHHHTeA bHbIX 0 C 06 eHH 0 CTeH, KOTOpbie yCAOBHO MO>KHO 
pa3AeAHTb Ha 2 ocHOBHbie rpynnbi — Mopc})OAorHqecKHe npH3 hukh h oco6eHHOCTH, 
CBH3aHHbie CO BpeMeHCM (f)OpMHpOBaHHH Tex HAH HHbIX CTaAHH. PaCCMOTpHM 3TH 
ABe rpynnbi npn3HaKOB noApo6Hee. 

BH^OBblE PA3JlHqHfl B iWOPOOJlOTMM 
HEKOTOPbIX CTAAHH PA3BHTHA TEMOnPOTEHA IN VITRO 

no xapaKTepy bo3aghctbhh OKpyrAHBiu hxch raMeTOUHTOB Ha 3apa>neHHbiH 
3pHTpou,HT H3yqeHHbie bhaw mo>kho pa3AeAHTb Ha 2 rpynnbi. B momcht ocbo6o>k- 
AeHHH H3 KAeTKH-xo3HHHa raMeTOUHTbi Haemoproteus tartakovskyi, H. belopolskyi, 
H. fringillae cnAbHO B03AencTByiOT Ha spnTpounT h ero HApa. 3pnTpouHTbi o6biqHO 
OKpyrAHiOTCH, a hx aApo CMemaeTCH Ha nepnc^epnio (pnc. 1, 3 , 7; 2, 7; 3, 7). Taxoe 
B03ACHCTBne Ha KAeTKy-xo3HHHa He OTMeqeHO y H. pallidus (pnc. 4, 3 , 7). YcTa- 
HOBAeHO, hto B03A^HCTBHe Ha 3apa>KeHHbiH spnTpouHT npHMO nponopunoHaAbHO 
pa3MepaM OKpyrAHBinnxcH raMeTOUHTOB. B cAyqae KpynHbix raMeTOUHTOB H. tarta¬ 
kovskyi B03ACHCTBne Ha KAeTKy-xo3HHHa MaxcHMaAbHO Bbipa>KeHO (pnc. 1, 3 , 7), 
MaAeHbKHe oKpy ta hB in nee h raMeTOUHTbi H. pallidus noKHAaiOT Mop^OAornqecKH 
Hen3MeHeHHbie spHTpouHTbi (pnc. 4, 3 , 7 ), a raMeTOUHTbi H. belopolskyi h H. fringil¬ 
lae no xapaKTepy B03AencTBHH Ha 3apa>KeHHbiH apnTpouHT 3aHHMaiOT npoMe>Ky- 
ToqHoe noAO>KeHHe Me>KAy H. tartakovskyi h H. pallidus (pnc. 2, 7; 3, 3 , 7). 

OcBo6oAHBLHHecH H3 3pHTpou,HTOB raMeTOUHTbi npeACTaBAHiOT co 6 oh OKpyrAbie 
TeAa, b KOTopbix xoporno pa3AHHHMO HApo h rpaHyAbi nnrMeHTa. Hx cTpoeHne 
HAeHTHHHO y Bcex H3yqeHHbix bhaob reMonpoTenA. 

HHTepecHO OTMeTHTb, hto pa3Mepbi MaxporaMeT y Bcex H3yqeHHbix bhaob 
npaKTHqecKH coBnaAaiOT (Ta6A. 2). BMecTe c TeM pa3Mepbi 3peAbix raMeTOUHTOB 
b nepncJ)epHqecKOH KpoBH nTHu y HeKOTopbix bhaob, HanpnMep y H. belopolskyi 
h H. pallidus (pnc. 2, 1 , 5; 4, 1 , 5), AocTOBepHO OTAnqaiOTCH no 3TOMy npn3HaKy 
(P<C. 0.01). TaKHM o6pa30M, Ha ct 3 ahh, npeAinecTByiomeH onAOAOTBopeHHio, exopee 
Bcero, HMeeT MecTO BbipaBHHBaHne pa3MepoB MaxporaMeT. 

Cpa3y nOCAe 0 CB 060 >KAeHHH H3 3pHTpOUHTOB y MHKpOraMeTOUHTOB Bcex BHAOB 
OTMeqaeTcn 3Kccj)AareAAHUHH (pnc. 1, 9; 2, 10 \ 3, 9; 4, 9). Ha 3toh ctuahh pa 3 BH- 
THH xoporno pa3AHHHMO KpynHOe OCTaTOHHOe TeAO, OT KOTOpOrO B pa3Hbie CTOpOHbl 
6 ecnopnAoqHO otxoaht >KryTonoAo6Hbie BbipocTbi, Aaiomne HaqaAO MHKporaMeTaM. 
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Phc. 1. FaMeToreHe 3 , (})0pMHp0BaHHe 3 HroTbi h ooKHHeTbi Haemoproteus tartakovskyi in vitro. 

1 , 5 — 3pejibie MaKporaMeTOu,HT (/) h MHKporaMeTOUHT (5) b nepncJjepHuecKOH KpoBH KJiecTa-ejiOBHKa ao 
Hauajia raMeToreHe3a; 2 — 3 — OKpyrjiHBUiHHcu MaKporaMeTOuHT; 4 — MaKporaMeTa; 6 —7 — OKpyrjiHBLUHHcu 
MHKporaMeTOUHT; 8 — cboSoahuh MHKporaMeTOUHT; 9 — SKC^jiarejiJiauHH; 10 — MHKporaMeTbi; 11 — onjioAOTBO- 
peHHe MauporaMeTbi; 12 — 3HroTa; 13 — HauajibHau cTa/mu (JjopMHpoBaHHH ooKHHeTbi; 14 — cpe/i,Hec(J)opMHpo- 
BaHHau ooKHHeTa; 15 — ooKHHeTa c ocraTOHHbiM tcjiom; 16 — ooKHHeTa 6e3 oct3tohhoto Tejia. 

Ha pnc. 1 — 5: 6K — Bauyojib; m — nnrMeHTHbie rpaHyjibi; an — Hupo napa3HTa; R9 — H,apo apHTpouHTa. 

Fig. 1. Haemoproteus tartakovskyi gametogenesis, zygote and ookinete formation in vitro. 
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ooKHHeTbi Haemoproteus belopolskyi in vitro. 

t (5) b nepHcj)epHqecKOH KpOBH 3ejieHOH nepecMeiiiKP 
oraMeTOUHT; 6 —7 — OKpyrjiHBm hhch MHKporaMeTOUHT 
— 3KC(|)JiarejuiHii,HH; 11 — m HKporaM eTbi; 12 — omioflo- 
CTa^HH cj)opMHpoBaHHH ooKHHeTbi; 15 — cpeAHeccj)op- 

DKHHeTa C OCTaTOqHblM TeJIOM. 

>Ke, KaK Ha pnc. 1. 

isis, zygote and ookinete formation in vitro. 






Phc. 3. raMeToreHe3, (JjopMHpoBaHne 3HroTbi h ooKHHeTbi Haemoproteus fringillae in vitro. 

1, 5 — 3pejibie MaKporaMeTOUHT (/) h MHKporaMeTOUHT (5) b nepH^epHnecKOH KpoBH 3n6jiHKa no Haqajia 
raMeToreHe3a; 2—3 — OKpyrjiHBiuHHCH MaKporaMeTOUHT; 4 — MaKporaMeTa; 6 —7 — OKpyrJiHBiuHHCH MHKpora- 
MeTouHT ; 8 — CBo6oAHbift MHKporaMeTOUHT; 9 — SKC^JiarejiJiHUHH; 10 — MHKporaMeTbi; 11 — oruiouoTBOpeHHe; 
12 — 3HroTa; 13 — HanajibHan CTa/mu (jDOpMHpoBaHHH ooKHHeTbi; 14—15 — cpeuHec^opMHpoBaHHau ooKHHeTa; 

16 — 17 — OOKHHeTa C OCT3TOHHbIM TejlOM. 

0603HaHeHHH T3KHe >Ke, KaK Ha PHC. 1. 

Fig. 3. Haemoproteus fringillae gametogenesis, zygote and ookinete formation in vitro. 
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Phc. 4. raMeToreHe 3 , (j)opMHpoBaHHe 3nroTbi w ooKHHeTbi Haemoproteus pallidus in vitro. 

1, 5 —3pejibie MaKporaMeTouHT (/) h MHKporaM6Tou,HT (5) b nepH(j)epHqecKOH kpobh myxojiobkh- necTpyuiKH 
a,o Haqajia raMeToreHe3a; 2 — 3 — oKpyrJiHBuiHHCH MaKporaMeTouHT; 4 — ManporaMeTa; 6 —7 — oKpyrJiHBiiiHHCH 
MHKporaMeTou,HT; 8 — cBo6o,n,HbiH MHKporaMeTOu,HT; 9 — 3KC(j)JiarejuiHu,HH; 10 —MHKporaMeTbi; 11 — oiuioao- 
TBopeHHe; 12 — 3HroTa; 13 — HaqajibHan ct3Ahh cjjopMHpoBaHHH ooKHHeTbi; 14—15 — cpeAHec^opMHpoBaHHan 
ooKHHeTa; 16 — ookhh6T3 c ocrraToqHbiM tcjiom; 17 — ooKHHeTa 6e3 ocTaToqHoro Tejia. 
06o3HaqeHHH TaKHe >ne, KaK Ha pwc. 1. 

Fig. 4. Haemoproteus pallidus gametogenesis, zygote and ookinete formation in vitro. 
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T a 6 ji h u a 2 

Mop4>OMeTpHqecKHe npH3HaKH raMeT h ooKHHeT 4 bhaob reMonpoieycoB (Haemoproteus) 


Morphometric parameters of gametes and ookinetes of four species of Haemoproteus 


TIpH3HaK 

H. belopolskui 

H. tartakovskyi 

n 

lim 

X 

m- x 

n lim 

X 

m-x 

ManporaMeTa 

31 




1 1 

20 



ATI HHa 


5.9—7.7 

6.6 

0.2 

6.3—7.4 

6.6 

0.1 

LUHpHHa 


5.1—7.4 

6 

0.4 

5—6.4 

6 

0.2 

MHKporaMeTa 

11 




20 



A/iHHa 


11.1 — 14.4 

12.4 

0.7 

11.4—14.4 

12.8 

0.2 

LUHpHHa 


0.6—0.8 

0.7 

0.1 

0.5—0.7 

0.6 

0.03 

OoKHHeia 

6 




8 



A/iHHa 


14.6—16.3 

15.6 

0.7 

16.4—19.8 

18 

0.5 

LUHpHHa 


2.0—2.3 

2.2 

0.1 

2.1—2.8 

2.6 

0.2 






T a 6 ji h u a 2 (npodoAotcenue) 



H. fringillae 


H. pallidus 



npH3H3K 
















n 

lim 

X 

m x 

n lim 

X 

m x 

ManporaMeTa 

12 




12 



A/iHHa 


5.9—6.9 

6.3 

0.4 

5.5—6.7 

6.3 

0.3 

LUHpHHa 


5.5—6.4 

6 

0.2 

5.4—6.5 

6 

0.2 

ManporaMeTa 

12 




12 



AJiHHa 


9.9-15.1 

13.1 

0.4 

7.9—10 

8.8 

0.3 

LUHpHHa 


0.6—0.9 

0.7 

0.1 

0.6—0.8 

0.7 

0.04 

OoKHHeTa 

12 




12 



AJiHHa 


12.6—16.2 

14.6 

0.6 

8.6—9.9 

9.2 

0.3 

LUHpHHa 


2—3.2 

2.5 

0.2 

3—3.4 

3.2 

0.3 


n p h m e q a h h e. Bee pa3Mept>i AaHbi b mhkpom eTpax. 


06Hapy>KeHO, mo He Bee BemecTBO ha pa b 3to BpeM h HaxoAHTCH b AH({)({)y3HOM 
coctohhhh. Y HeKOTopbix bhaob bo BpeMH 3KC({)JiarejiJiHUHH OTMeqeHO qeTKoe Kpyn- 
Hoe CKoruieHHe xpoMaTHHa (pnc. 2, 10\ 3, 9; 4, 9). Oopivia ocTaToqHoro Tejia OKpyr- 
jian hjih OBajibHan (pnc. 1,9; 2, 10\ 4, 9). OcTaioqHoe Tejio y H. jritigillae o6biqHO 
HMeeT UiapOBHAHblH BbipOCT (pHC. 3, 9), 3HaqeHHe KOTOpOrO He H3BeCTHO. 

Mhcjio MHKporaMeT, upoAyunpyeMbix MHKporaMeiouHTaM h, KOJie6jieTCH ot 4 jx o 8. 
ToqHoe hx hhcjio b OKpameHHbix ripenapaiax b kh>kaom KOHKpeT hom cjiyqae onpeAe- 
JIHTb TpyAHO, TaK KaK HpOUeCC (J)OpMHpOBaHHH MHKporaMeT npOXOAHT OqeHb 6bICTpO. 
KpoMe Toro, mHK poraMeTbi jierKO Aec{)opMHpyiOTCH h OTAejiniOTCH ot ocTaToqHoro 
Tejia bo BpeMH ripHroTOBJieHHH npenapaTOB. Oahbko c yBepeHHOCTbio mo>kho 
yTBep>KAaTb, hto hhcjio MHKporaMeT, npoAyunpyeMbix Ka>KAt>iM mHK poraMeTOUHTOM, 
He npeBbiuiaeT 8. 

CTpyKTypa MHKporaMeT y Bcex H3yqeHHbix bhaob reMoripoTeHA hachthhH a 
(pnc. 1 , JO; 2, 11\ 3, 10 \ 4, 10) . Ohh upeACTaBJiniOT co6oh 3MeeBHAHbie Tejia c Kpyn- 
HbiM hapom, riojio>KeHHe KOToporo Bapna6ejibHO. 06biqHO AApo b mHK poraMeTax 
3aHHMaeT 6ojiee hjih MeHee ueHTpajibHyio ho 3 huhk). UJnpHHa MHKporaMeT y Bcex 
bhaob coBnaAaeT. MHKporaMeTbi y H3yqeHHbix napa3HTOB no hx A-nHHe MoryT 6biTb 
pa3AejieHbi Ha 2 rpyriribi — MejiKHe (cpeAHHH jxji HHa MeHee 10 mkm) h KpyriHbie 
(cpeAHHH AAHHa 6ojiee 10 mkm) (TaOji. 2). MHKporaMeTbi H. pallidas AOCTOBepHO 
Kopoqe, qeM TaKOBbie y H. tartakovskyi (KpHTepnn AOCTOBepHOCTH pa3JinqHH, 
t d = 13.3; ypoBeHb 3HaqHMOCTH, P<0.001), H. belopolskyi (t d = 4.7, P< 0.001), 
H. jritigillae (t d = 8.6, P<0.001). 

Ilpouecc onjiOAOTBopeHHH MaKporaMeT OTMeqeH OAHOBpeMeHHO c noHBJieHHeM 
CBoOoAHbix MHKporaMeT h npoxoAHT eAHHOo6pa3HO y Bcex H3yqeHHbix bhaob 
( pnc. 1, 11\ 2, 12\ 3, 11\ 4, //). B 3to >Ke BpeMH o6Hapy>KeHbi nepBbie 3HroTbi. 06mne 
OTJiHqHTejibHbie npH3HaKH, no KOTopbiM mo>kho AHcf)({)epeHUHpoBaTb MaKporaMeTbi 
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ot 3HroT, BbiHBHTb He yAaAOCb. OAHaKO y HeKOTopbix bhaob MaxporaMeTbi MO)KHO 
OTjiHHHTb ot 3HTOT. Y H. tartakovskyi t aKHe npH3HaKH He BbiHBjieHbi. Manpo- 
raMeTbi h 3HroTbi y stoto BHAa mo>kho AH(})(})epeHUHpoBaTb c HeKOTopbiMH Aonyme- 
hhhmh jiHLUb no BpeivieHH hx rioHBJieHHH. ManporaMeTbi h 3 HroTbi H. belopolskyi 
MO>KHO OTAHHHTb HO HHTeHCHBHOCTH OKpaCKH UHTOHJ 1 33 M bl. Li,HTOHJl 33 M 3 3HTOT 
y 3Toro BHAa OKpameHa HHTeHCHBHee, qeM y MaKporaMeT. B 3Hroiax H. fringillae 
npHcyTCTByeT ojxhq npyrman BanyoAb, KOTopyio He yAaBajiocb HaOAiOAaTb b Manpo- 
raMeiax (pnc. 3, 11, 12). B 3Hroiax H. pallidas riHTMeHTHbie rpaHyjibi o6Hapy>KH- 
BaiOT qeTKyio TeHAeHUHio k rpyririnpoBKe b oahom Mecie (pnc. 4, 12), hto HexapaK- 
TepHO /yin MaKporaMeT (pnc. 4, 11). 

HandojibLUMM pa3HOo6pa3HeM AaarHOCTHqecKHx npH3H3KOB y H3yqeHHbix bhaob 
X apaKTepH3yiOTCH paHHHe CTaAHH p33BHTHfl OOKHHeT H C(|)OpMHpOBaHHbie OOKHHeTbl. 

BbiHBJieHO 3 THna HaqajibHbix CTa ahh (|)opM HpoBaHHH oormhct. llepBbiH thh 
xapaKTepeH aah H. tartakovskyi h H. belopolskyi. OopMHpoBaHHe OOKHHeTbl 
y 3THX BHAOB HaqHHaeTCfl C HOHBJieHHH TOHKOTO AAHHHOTO najlbUeBHAHOrO BbipOCTa, 
pacnojio>KeHHoro no KacaTejibHOH k ocHOBHOMy Tejiy napa3HTa (pnc. 1, 13; 2, 14). 
Flo Mepe pocTa OOKHHeTbl 3tot BbipocT yBejinqHBaeTCH b pa3Mepax h AaeT Haqajio 
nepeAHeMy (ariHKajibHOMy) KOHuy OOKHHeTbl. BTopoft thh xapaKTepeH aah H. frin¬ 
gillae. Y SToro BH^a b cpeAHeft qacTH napa3HTa noHBJineTCH kopotkhh Tynoft BbipocT 
(pnc. 3, 13), KOTopbiH no Mepe pocTa BbiTHrHBaeTcn h npHAaeT (|)opMHpyiomeHQH 
ooKHHeTe rpymeBHAHyio (KerjieBHAHyio) (})opMy (pnc. 3, 14). TpeTHH THn OTMeqeH 
y H. pallidus. OopMHpoBaHHe OOKHHeTbl H. pallidus Hjxer 6 e 3 o 6 pa 30 BaHHH khkhx- 
Ah6o qeTKO Bbipa>KeHHbIX BbipOCTOB. TpaHC(f)OpMHpyK)mHeCH OOKHHeTbl 3TOTO BHAa 
npnofipeTaiOT TpeyroAbHyio (jiopMy (pnc. 4, 13). Ha oahoh H3 ctopoh stoto «Tpe- 
yrojibHHKa» OTMeqaeTCfl CKoruieHHe nnrMeHTa, a np 0 THB 0 ri 0 A 0 >KHbiH «yroji» BbiTHrn- 
BaeTCH, AaBan Haqajio ooKHHeTe (pnc. 4, 14 — 16). 

Ha oahom H3 kohuob cpeAHeBbipocuinx ooKHHeT y Bcex H3yqeHHbix bhaob OTMe- 
qeHO CKOHAeHHe HHrMeHTa. Y HOAHOCTbK) C(f)OpMHpOBaHHbIX OOKHHeT HHTMeHT 
BMecTe c npHAeraiOLUHM yqacTKOM UHToriJia3Mbi otagahctch b BHAe ocTaToqHoro 
Tejia (pnc. 1, 15; 2, 16; 3, 17; 4, 16). ripn stom b riOAHOCTbio c(J)opMHpoBaHHbix 
ooKHHeTax riHTMeHTHbie rpaHyAbi ah6o OTcyTCTBytOT, ah6o npncyTCTByiOT b HeOoAb- 
luom qncjie. Otmcthm, hto riocAeAOBaTeAbHOCTb ({) 0 pMHp 0 BaHHH ocTaToqHoro TeAa 
h ero CTpoeHHe pa3JinqHbi y pa3Hbix bhaob. Y noAaBAHiomero OoAbiiiHHCTBa (J)opMH- 
pyiomHxcH ooKHHeT H. belopolskyi KOMnaKTHoe ocTaTOHHoe TeAo HBjineTCH ha aBHbiM 
npoAOA>KeHHeM ochobhoto TeAa ookhhct (pnc. 2, 16), ay H. tartakovskyi — 
pacri0A0>KeH0 acHMMeTpnqHO no OTHomeHHio k npoAOAbHoft och napa3HTa 
(pnc. 1, 15). B cj)opMnpyiomHxcH ooKHHeTax H. fringillae ocTaToqHoe TeAo He OTAe- 
AeHO nepeTH>KKOH (pnc. 3, 16) h ero mo>kho o6Hapy>KHTb TOAbKO no KOHueHTpaunn 
HHrMeHTa (pnc. 3, 16). OcTaToqHoe TeAO b cpeAHeBbipocuinx ooKHHeT ax H. pallidus 
HandoAee qeTKO Bbipa>KeHO h HMeeT noqTH npaBHAbHyio uiapoBHAHyio (J>opMy 
(pnc. 4, 16). 

OopMa Bbipoc luhx ooKHHeT BapbHpyeT ot yAAHHeHHo-qepBeo6pa3Hoft (H. tarta¬ 
kovskyi, H. belopolskyi, H. fringillae) ao yAA hhchho-MO pKOBeBHAHOH (H. pal¬ 
lidus). Pa3Mepbi ooKHHeT TaKHce BapbnpyioT (Ta6A. 2). CaMbie KopoTKHe OOKHHeTbl 
OTMeqeHbi y H. pallidus. Hx aahh3 AOCTOBepHO MeHbuie, qeM y H. fringillae 
(t d = 8, PcO.OOl), H. tartakovskyi (t d = 15.2, PcO.OOl) h H. belopolskyi (t d = 8.4, 
PcO.OOl). CaMbie AAHHHbie OOKHHeTbl (})opMHpyiOTCfl y H. tartakovskyi. Hx aahh3 
AOCTOBepHO doAbuie, qeM y H. fringillae (t d = 4.4, PcO.OOl), H. belopolskyi (t d = 
= 2.8, Pc0.05) , H. pallidus. HandoAbmaH mnpHHa OTMeqaeTCH y ookhhct H. palli¬ 
dus (Ta 6ji. 2) . OoKHHeTbi nocAeAHero BHAa AOCTOBepHO runpe, qeM TaKOBbie y H. frin¬ 
gillae (t d = 3.5, PcO.Ol), H. tartakovskyi (t d = 3.0, PcO.Ol) h H. belopolskyi 
(t d =3.3, P<0.01). 

OAHa H3 OTAHqHTeAbHbIX OCOOeHHOCTeft OOKHHeT H3yqeHHbIX BHAOB — npncyT- 
CTBHe HAH OTCyTCTBHe B UHTOHAa3Me OAHOH HAH HeCKOAbKHX KpyHHblX BaKyOAeft 
( —KpncTaAAOHA). HanOoAee KpyriHbie h xoporno Bbipa>KeHHbie BanyoAH (})opMHpy- 


29 



icrrcfl b ooKHHeTe H. jringillae (pnc. 3, 13 — 17) h H. tartakovskyi (pnc. 1, 14 — 16). 
OnvieTHM, hto H. jringillae — eAHHCTBeHHbin bha, y KOToporo 3Ta BanyoAb nonB- 
jineTCH Ha CTa^HH 3 HroTbi (pnc. 3, 12). B ooKHHeTax H. pallidus BbiHBHTb BanyoAH 
He yAaBajiocb (pnc. 4, 13 — 17). IlpoMe>KyTOHHoe nojio>KeHHe Me>KAy H. jringillae 
h H. tartakovskyi , c oahoh cTopoHbi, h H. pallidus — c Apyron, 3 aHHMaeT H. belo- 
polskyi. y nocjieAHero BH^a b uHTonjia3Me perHCTpnpyeTcn HecKOjibKO MejiKHx 
BaKyojien (pnc. 2, 15 — 16). 

BHAOBblE PA3J1HHHA B OOPMHPOBAHHH 
HEKOTOPbIX CTAAHH PA3BHTHA TEMOnPOTEMA IN VITRO BO BPEMEHM 

/laHHbie o cKopocTH raMeToreHe3a, (J)opMHpoBaHHH 3htot h ooKHHeT npHBeAeHbi 
b Tafiji. 1. 

raMeToreHe3 h noHBjieHne 3htot y Bcex 4 H3yqeHHbix bhaob reMonpoTeHA npo- 
xoaht OTHOCHTejibHO ObicTpo h npHMepHO c OAHHaKOBOH cKopocTbio. Mepes 4 —6 MHH 
nocAe 3Kcno3HUHH KpoBH, coAep>KaiueH 3peAbie raMeTOUHTbi Ha B03Ayxe, y H. tarta¬ 
kovskyi , H. belopolskyi h H. pallidus OTMeqaeTcn onAOAOTBOpeHHe ManporaMeT 
h noHBAHiOTCH 3HroTbi. Y H. jringillae stot npouecc HMeeT MecTO b HHTepBaAe 
5—10 mhh. Han6oAee ObiCTpo (j)opMHpyioTCH 3HroTbi y H. tartakovskyi , KOTopbie 
OTMeqeHbi y>Ke qepe3 4 mhh (Ta6A. 1) . 

OTMeTHM, HTO HHTCHCHBHOCTb 3apa>KeHHH nTHU, pa3AHHHbIMH BHAaMH reMO- 
npoTenA OTAHHaAacb. HaHBbicmHx 3HaqeHHH OHa AOCTHraAa y KAecTOB-eAOBHKOB, 
3apa>KeHHbix H. tartakovskyi , h cocraBAHAa 31 (20-1-42) raMeTOUHT Ha 1000 spHT- 

POUHTOB. T. e. B KpOBH KAeCTOB-eAOBHKOB COAep>KaAOCb HanOOAbLHee HHCAO 3peAbIX 
raMeTOUHTOB no cpaBHeHHio c ApyrnMH BHAaMH reMonpoTeHA h Kan pe3yAbTaT — 
HanOoAbmee mhcao raMeT b eAHHHue oO^eMa kpobh. Cnopee Bcero noBbimeHHan 
KOHueHTpauHH raMeT TexHHqecKH oOAerqaeT MHKporaMeTaM AOCTH>KeHHe Manpo- 
raMeT h, TaKHM o6pa30M, ycKopneT onAOAOTBopeHne h noHBAeHHe 3 htot. 3thm, 
BepoHTHO, mo>kho oO^HCHHTb 6oAee paHHHe cpoKH (J)opMHpOBaHHH 3HroTbi y H. tarta¬ 
kovskyi no cpaBHeHHio c H. pallidus. TaMeTbi y H. pallidus hohbahiotch npHMepHO 
b 4 pa3a ObiCTpee, qeM y H. tartakovskyi (Ta6 a. 1). OAHano b BHAy hh3koh hhtch- 
CHBHOCTH 3apa>KeHHH (7 (3-7-13) raMeTOUHTOB Ha 1000 SpHTpOUHTOB) MyXOAOBKH- 
necTpymKH bhaom H. pallidus hhcao raMeT b eAHHHue o6T>eMa kpobh HeBeAHKO, 
HTO npenHTCTByeT ObICTpOMy OnAOAOTBOpeHHK) H (})OpMHpOBaHHIO 3HTOT. 

Pa3AHHHH b KOHueHTpauHH raMeT b eAHHHue o6T>eMa KpOBH y Bcex 4 H3yueHHbix 
bhaob reMonpoTeHA npennTCTByiOT npoBeAeHHio AeTaAbHbix Me>KBHAOBbix cpaBHeHHH 
CKOpOCTH nOHBAeHHH 3HTOT. TeM He MeHee C yBepeHHOCTbK) MO>KHO yTBep>KAaTb, 
hto npouecc stot npoxoAHT ObicTpo. IlepBbie 3HroTbi y Bcex H3yqeHHbix bhaob 
nOHBAHIOTCH B HHTepBaAe OT 4 AO 10 MHH nOCAe 3KCn03HUHH 3peAbIX raMeTOUHTOB 
Ha B03Ayxe. KaKHe-AH6o otahmhh bo BpeMeHH npoxo>KAeHHH raMeTor^He3a, HMeio- 
iune BHAOByio AnamocTHqecKyio ueHHOCTb, no HMeioiuHMcn b HauieM pacnopn>KeHHH 
AaHHbIM BbIHBHTb TpyAHO B BHAy TOTO, HTO 3T0T npOUeCC HAeT OHeHb ObICTpO. Me>K- 
BHAOBbie pa3AHHHH B CKOpOCTH TaMeTOreHe3a CyiUeCTByiOT, HO AAH HX OUeHKH 
TpeOyiOTcn cneunaAbHbie HccAeAOBaHHH. Otmcthm TOAbKO, mto CBoOoAHbie MHKpo- 
raMeTbi y H. pallidus b npoBeAeHHbix 3KcnepHMeHTax hohbahiotch npHMepHO 
b 4 pa3a ObiCTpee, qeM y Apyrnx bhaob (Ta 6a. 1). 

OopMHpoBaHHe MHKporaMeT y Bcex bhaob nponcxoAHT b TeqeHHe 1—4 mhh 
nOCAe 3KCn03HUHH KpOBH CO 3peAblMH THMeTOUHTaMH Ha B03Ayxe. HHTepeCHO OTMe- 
THTb, HTO B HeKOTOpbIX CAyqaHX MHKporaMeTOUHTbl He yCneBaiOT nOKHHyTb 3pHTpO- 
UHTbi ao HaqaAa 3KC(j)AareAAHUHH. B stom cAyqae 3KC(})AareAAHUHH HMeeT MecTO 
BHyTpn 3apa>neHHoro spHTpouHTa (pnc. 5). CyAbOa MHKporaMeT, 4)opMHpyioiuHxcH 
BHyTpn spHTpouHTa, HencHa. Cnopee Bcero ohh He nrpaioT 3HaqHTeAbHOH poAH 
b onAOAOTBopeHHH MaKporaMeT, Tan Kan hx aoah cpeAH «HOpMaAbHO» cj3opMHpyio- 
luhxch MHKporaMeT MaAa. 3KC(})AareAAHUHH BHyTpn sphtpouhtob OTMeqeHa 
y H. jringillae h H. pallidus. 


30 



Phc. 5. 3KC(j)JiarejiJiHUHH Haemoproteus fringillae BHyrpH 3apa>KeHHoro 

apHTpouHTa. 

Fig. 5. Exflagellation of Haemoproteus fringillae microgametocyte 
inside of infected erythrocyte. 


10 MKM 


llpouecc raMeioreHe3a h c|)opMHpOBaHHe 3HroTbi y Bcex H3yqeHHbix bhuob 
He CHHxpoHH3HpoBaH h CHjibHO pacTHHyT bo BpeMeHH (Ta6ji. 1). Kax y>Ke oTMena- 
jiocb, nepBbie 3HroTbi y pa3Hbix bhuob hohbjihiotch qepe3 4—10 mhh nocjie 3Kcno3H- 
uhh 3pejibix raMeTOLtHTOB Ha B03uyxe. OuHaKo npouecc onjiouoTBopeHHH Maxpo- 
raMeT perHCTpnpyeTCH no MeHbmeH Mepe b TeqeHne 3 q. 3to CBHueTejibCTByeT o tom, 
qTO b TeqeHHe 3 q npncyTCTByiOT >KH3Hecnoco6Hbie raMeTbi napa3HTOB. 

MeTKne BHAOBbie pa3JinqHH BbiHBjieHbi b oTHomeHHH BpeMeHH TpaHcc})opMauHH 
OKpyrjioft 3nroTbi b y/yiHHeHHyio ooKHHeiy. Y lo 3TOMy npn3HaKy H3yqeHHbie BHjtbi 
mo>kho pa3AejiHTb Ha 3 rpynnbi. 

B nepByio rpynny bxoaht H. pallidus. llpouecc cj)opM npoBaHHH ooKHHeTbi 
3Toro BHua npoxouHT oco6eHHO 6bidpo. HaqajibHbie cia ahh cj)opMHpoBaHHH ookh- 
HeTbi H. pallidus (phc. 4, 13) OTMeqeHbi qepe3 30 mhh, a nojiHocTbto cc})opMHpoBaH- 
Hbie ooKHHeTbi (pnc. 4, 17) — qepe3 45 mhh nocjie 3Kcno3HUHH KpoBH Ha B03uyxe 
(ia6ji. 1). TaKHM o6pa30M, OHToreHe3 ooKHHeT y H. pallidus 3aHHMaeT Bcero okojio 
15 MHH. 

Bo BTopyio rpynny bxouht H. tartakovskyi. llpouecc (J)opMHpoBaHHH ooKHHeTbi 
y 3Toro BHua nponcxouHT HanOojiee MejyieHHO. HanoMHHM, hto nepBbie 3nroTbi 
H. tartakovskyi hohbjihiotch qepe3 4 mhh nocjie 3Kcno3HUHH 3pejibix raMeTOUHTOB 
Ha B03uyxe, t. e. HecKOjibKO paHbrne, qeM y upyrnx bhuob. B to >Ke BpeMH noHBJie- 
Hne HaqajibHbix CTa uhh (J)opMHpoBaHHH ooKHHeTbi y H. tartakovskyi cuBHHyTO 
Ha 3HaqHTejibHO 6ojiee no3UHHe cponn, qeM y upyrnx bhuob (Ta6ji. 1). llepBbie 
ccf)opMHpoBaHHbie ooKHHeT bi H. tartakovskyi (pnc. 1, 16) OTMeqeHbi qepe3 48 q. 
TaKHM o6pa30M, CKopocTb cj)opMHpoBHHHH ooKHHeTbi y H. tartakovskyi npHMep ho 
b 60 pa3 MeHbrne, qeM y H. pallidus. 

B TpeTbio rpynny bxouht bh^m (H. belopolskyi, H. fringillae) , KOTopbie no cko- 
pOCTH (J)OpMHpOBaHHH OOKHHeTbl 3 BHHM BIOT npOMe>KyTOq HOe nOJIO>KeHHe Me>KAy 
H. pallidus h H. tartakovskyi. HaqajibHbie cTaunn cfiopMHpoBaHHH ooKHHeT 
H. belopolskyi h H. fringillae (pnc. 2, 14\ 3, 13) OTMeqeHbi b HHTepBajie 1.5 h 3 q, 
a OOKHHeTbl C He OTAejIHBLUHMCH OCTaTOHHblM TeJIOM (pwc. 2, 16\ 3, 17) — qepe3 
6 q (Ta6ji. 1). TaKHM o6pa30M, ooKHHeTbi c ocTaTOHHbiM TejiOM y bhuob TpeTben 
rpynnbi c()opMHpyioTCH npHMepHO b 12 pa3 MejyieHHee, qeM y H. pallidus h b 6 pa3 
ObicTpee, qeM y H. tartakovskyi. 



OBCy>KAEHME 

TaMeToreHe3, onjiouoTBopeHHe, (J)opMHpoBaHHe 3HroTbi h ooKHHeTbi reMOcno- 
pnuHH b npnpoue npn HopMajibHOM pa3BHTHH napa3HTOB npoxouHT b cpeuHen 
KHiHKe cneunc(3HqecKHx nepeHOcqHKOB — KpoBOcocyutnx ueynpujibix (Diptera). 
3tot npouecc TaK>Ke npoxojtHT in vitro, r jxe ero mo>kho jierno HH/tyunpoBaTb 
b craHuapTHbix ycjiOBHHx, hto HeojtHOKpaTHO ncnojib30Bajiocb npn H3yqeHHH 6 ho- 
jiornn 3 thx napa3HTOB (Garnham, 1966; Garnham e. a., 1967; Desser, 1972; 
Roller, Desser, 1973). 
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CrieunajibHbie HccAeAOBaHHH no cpaBHeHHio oco6eHHOCTefi raMeT0reHe3a, (jjop- 
MHpOBaHHH 3HTOTbI H OOKHHeTbl y pa3HblX BHAOB reMOCHOpHAHH C UejlbfO BbIHBJieHHH 
BHAOBblX AHarHOCTHqeCKHX ripH3HaKOB He ripOBOAHJIHCb jxa> Ke B TaKHX OTHOCHTejlb- 
ho xoporno H3yqeHHbix rpyririax reMOcnopHAHH, KaK MajinpHHHbie riapa3HTbi 
(Plasinodiidae) riTHu, rpbi3yHOB h npHMaTOB. CBeAeHHH 06 oco6eHHOCTHx raMeio- 
reHe 3 a, TpaHC(j)opMauHH OOKHHeTbl He HcriOAb3yiOTCH ripn onpeAejieHHH bhaob 
3thx napa3HTOB (Garnham, 1966; Coatney e. a., 1971; Seed, Manwell, 1977; 
Killick-Kendrick, Peters, 1978). Bhaobbh AH(})(})epeHUHauHfl MajinpHHHbix riapa- 
3htob qacTHMHO o6AerqaeTCfl TeM, hto b KaqecTBe AHarHOCTHqecnnx npH3HaKOB 
HCHOJlb3yK)TCH AaHHbie rio CTpOeHHfO 3pHTpOUHTapHbIX MepOHTOB H 0 C 06 eHH 0 CTHX 
apHTpouHTapHofi MeporoHHH. B cjiyqae a6hkouhto30ha (Leucocytozoidae) h reMo¬ 
ripoTeHA (Haemoproteidae) ripn oripeAejieHHH bhaob odbiqHO npnxoAHTCH orpaHH- 
qHBaTbCH M0p(|)0J10rHeH raMeTOUHTOB H OCOdeHHOCTHMH HX B03AeHCTBHH Ha KJieTKy- 
X03HHHa. n P H 3TOM HH OAHH BHA, KaK HpaBHAO, HeAb3H OripeAejIHTb HO KaK 0 My-AH 60 
OAHOMy ripH3HaKy, a Tpe6yeTCH aHaAH3 KOMriAenca oco6eHHOCTeu pa3BHTHH ra- 
MeTOUHTOB. OAHaKO h b stom cAyqae 6AH3KHe bhah He BcerAa yAaeTCH ota nqHTb. 
B 3TOH CBH3H paCUJ HpeHHe BHAOBbIX AHarHOCTHqeCKHX ripH3HaKOB reMOCHOpHAHH 
ripeACTaBAHeTCH aKTyaAbHbiM. H3yqeHHe raMeioreHe3a, cjjopMHpoBaHHH 3HroTbi h 
OOKHHeTbl in vitro AaeT AoriOAHHTeAbHyio HHcjjopMaunio rio 3TOMy Bonpocy. 

Ilpouecc TpaHcc{)opMauHH 3peAbix raMeTOUHTOB, raMeioreHe3, oriAOAOTBOpeHHe, 
(J)opMHpoBaHHe 3HroTbi h OOKHHeTbl y Haemoproteus tartakovskyi, H. belopolskyi, 
H. \ringillae, H. pallidus in vitro ujxej eAHHOo6pa3HO rio cbohctbchhoh BceM re- 
MOcriopHAHHM cxeMe (pnc. 1—4; Ta6A. 1). CAeAyeT ahuj b riOAuepnHyTb, hto ripn 
cJ)opMHpoBaHHH MaKporaMeT HaM He yAaAOCb o6Hapy>KHTb jxejie HHe ocbo6oahb- 
LUHXCH H3 3pHTpOUHTa M aKpOTHMeTOUHTOB Ha OCTaTOHHOe TeAO H COdCTBeHHO 

ManporaMeTy, KaK 3to OTMeqeHO iJ,eccepoM (Desser, 1972) y Haemoproteus 
(= Parahaemoproteus ) veians. OcBo6oAHBuiHecH H3 KAeTKH-xo3HHHa Manpora- 
MeTOUHTbi y H3yqeHHbix HaM h bhaob reMoripoTeHA 6e3 naKHx-AH6o bhahmhx 
Ha CBeTOoriTHqecKOM ypoBHe ripeo6pa30BaHHH j\a iot HaqaAO ManporaMeTe, hto 
HMeeT MecTO y Bcex reMOcnopHAHH (Garnham, 1966; Coatney e. a., 1971; Killick- 
Kendrick, Peters, 1978). BMecTe c TeM iJ,eccep (1972) yTBep>KAaeT, hto h36aioaha 
TpaHC(J)opMauHK) >KHBbix m anporaMeTOuHTOB Ha ocTaToqHoe TeAO h ManporaMeTy 
b CBe>neH npoBH, OAHaKO ha a locTpauHH 3Toro ripouecca He n p h b e A. KpOMe TOTO, 
oh OTMeqaeT, hto b OKpameHHbix riperiapaTax «0CTaT0qHbie TeAa» ahuj b H3peAna 
yAaAOCb Ha6AK)AaTb b6ah3h ManporaMeT, h ohh 6biAH cHAbHO ACcJ)OpMHpOBaHbi. 
Ilo 3toh ripuqHHe, nan riOAaraeT iJ,eccep, He yAaAOCb H3yqHTb TpaHCcjjopMauHio 

ManporaMeTOUHTOB Ha ManporaMeTy h «ocTaToqHoe TeAO» hoa 3Ae kt p ohh bi m 

MHKpoc kohom. Otmcthm, hto ripeACTaBAeHHbie b CTaTbe ijeccepa MHKpocjjOTorpa- 
(})hh «ccTaToqHoro TeAa» (puc. 3—5) b onpameHHbix riperiapaTax, Ha Ham b3taha, 
Boripoc He chhm aiOT, Tan nan sth o6pa30BaHHH cnopee — apTecjjanTbi. 06pa30BaHHe 
Ha puc. 3 b CTaTbe Aeccepa (1972) rioxo>ne Ha AceJjopM HpOBaHHy io KAeTny Aeuno- 
UHTapHOro pHAa, a Ha puc. 4—5 — Ha kom naKTHbie HeripOMbiTbie ocTaTKH npacnu, 
KOTopbie npucyTCTBy iot b Aio6bix onpameHHbix riperiapaTax. Otmcthm, hto o6pa- 
30BaHHe ocTaTOqHoro TeAa ripn cjjopM HpoBaHHH ManporaMeT y H. veians He otm e- 
qeHO XaHOM h Ohaamcom (Khan, Fallis, 1971), H3yqaBin hmh pa3BHTHe riapa3HTa 
b nepeHOcqHKe. Ecah ripHHHTb rnriOTe3y o ManporaMeToreHe3e H. veians qepe3 
CTaAHio ACAeHHH m anporaMeTOUHTa Ha ocTaToqHoe TeAO h co6cTBeHHO Manpora- 
MeTy, to TpyAHO 06'bHCHHTb, rioqeMy 3 tot ripouecc ijeccepy He yAaAOCb H3yqHTb 

riOA CBeTOBbIM MHKpOCKOHOM ripn HHTeHCHBHOH raMeTOUHTeMHH. Bee CTaAHH 
ripeBpam,eHHH raMeTOUHTOB H3yqeHHbix hhm h bhaob reMoripoTeHA npenpacHO 
BHAHbl riOA CBeTOBbIM MHKpOCKOHOM B OKpameHHbIX riperiapaTax. rHHOTe3a O TpaHC- 
(J)opMauHH ManporaMeTOUHTOB H. veians Ha ocTaToqHoe TeAO h ManporaMeTy 
Tpe6yeT ripoBepnH. Ha 3to CAeAyeT o6paTHTb bhhm aHHe Tan>ne h riOTOMy, hto 
CBeAeHHH o ManporaMeToreHe3e H. veians BomAH b HenoTopbie yqedHHKH b na- 
qecTBe 3TaAOHHOro ripn HAAiocTpaunn xoas 3Toro ripouecca y reMoripoTeHA. 
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npeo6pa30BaHHe ocBoOoAHBHierocn H3 spnTpouHTa MHKporaMeiouHTa Ha raH- 
TejieBHAHoe Tejio nepeA 3KC(j)AareAAHuneH oriHcaHO JXe ccepoM (Desser, 1972) 
y Haemoproteus velans. HaMH 3 tot npouecc OTMeneH y H. jringillae (pnc. 3, 9; 5). 
OmeTHM OAHaKO, hto nepeA SKC^AareAAHUHeH H. jringillae MHKporaivieTOUHT 
AaeT Haqajio jiHuib HeOoAbmoMy nonKOBHAHOMy Bbipociy, KOTopbin nojiHOCTbto 
ot MHKporaMeTOUHTa He OTAeAneTcn a o 3aBepmeHHH ^opMHpoBaHHH MHKporaMeT, 
b to BpeMH Kan y H. velans , corjiacHO fleccepy, ocTaTOHHoe Tejio OTAeAneTcn 
ot MHKporaMeTOUHTa ao HanaAa 3KC(j)AareAAHUHH. Y H. tartakovskyi, H. belo- 
polskyi, H. pallidus (pnc. 1, 9; 2, 10; 4, 9) MHKporaMeTOUHTbi npeTepneBaiOT 
3KC(j)AareAAHUHio 6e3 KaKHx-AH6o bhahmhx hoa CBeTOBbiM MHKpocKOHOM npeoOpa- 
30BaHHH. OopMHpOBaHHe OCTHTOHHOTO TCAa HpH M HKpOT HM eTOreHC3e, eCAH H HMeeT 
MeCTO, TO HeCOMHeHHO He CBOHCTBeHHO BCeM BHAaM reMOnpOTeHA. 

3KC(f)AareAAHUHH BHyTpn apHTpouHTOB, OTMeneHHan HaMH y Haemoproteus 
jringillae h H. pallidus (pnc. 5), Ha6jnoAajiacb JXe ccepoM (Desser, 1972) 
y H. velans. JXojik MHKporaMeTOUHTOB, 3KCcj)«/iare«/iJiHpyK)iuHx BHyTpn apHTpouHTOB, 
HeBeAHKa. Cnopee Bcero 3KC(j)AareAAHUHio BHyTpn KAeTKH-xo3HHHa CAeAyeT pac- 
CMaTpnBaTb Kan OTKAOHeHne ot HopMaAbHoro npouecca raMeToreHe3a. 

Flpouecc raMeT0reHe3a, cj)opMHpoBaHHH 3nroTbi n ooKHHeTbi y H3yneHHbix 
HaMH bhaob reMonpoTenA HMeeT p^A OTAHHHTeAbHbix oco6eHHOCTen. CpeAH hhx 
MO>KHO OTMeTHTb XapaKTep B03AGHCTBHH OKpyrAHBLHHXCH THMCTOUHTOB Ha 3apa- 
>KeHHbIH 3pHTpOUHT, AAHHy MHKporaMeT H CTpoeHHe 3HTOT. B 3 HTbie B OTA^AbHOCTH 
3TH ripH3HaKH He MOryT 6biTb OTHeceHbi k rpynrie xopouinx AHamocTHHecKHx 
oco6eHHOCTen, Tan KaK coBnaAaiOT y mhothx bhaob. OAHaKO b KanecTBe aohoahh- 
TeAbHbix KpnTepneB npH onpeAeAeHHH bhaob ncri 0 Ab 30 BaTb hx mo>kho. Tan, 
no aahh0 MHKporaMeT H. pallidus xopomo OTAHnaeTcn ot H. tartakovskyi, H. belo¬ 
polskyi, H. jringillae (Ta 6a. 2). Otmcthm, hto npn M0p(J)0A0rHqecK0H xapaKTepn- 
CTHKe reMonpoTenA h onpeAeAeHHH 6 ah3khx bhaob Ha AAHHy MHKporaMeT CAeAyeT 
o6paTHTb bhhm aHne. JXji HHa MHKporaMeT y reMonpoTenA BapbnpyeT b 6oAbmnx 
ripeAeAax. Y H. palumbis aahhb MHKporaMeT AOCTnraeT 24 mkm (Baker, 1963, 
1966), hto npHMepHO b 2 pa3a OoAbrne, neM y H. tartakovskyi, H. belopolskyi 
h b 3 pa3a 6oAbme, neM y H. pallidus. 

OopMHpOBaHHe KpyriHOH BanyoAH Ha CTaAHH 3 nroTbi OTMeneHO toabko y H. jrin¬ 
gillae. npnpoAa 3toh BanyoAH H3yneHa JXe ccepoM h Tpec^naKOM (Desser, Treliak, 
1971). nOA 3AeKTpOHHbIM MHKpOCKOHOM OHa HMeeT KpHCTHAAOHAHyiO CTpyKTypy. 
Tan Ha3biBaeMbin KpncTaAAOHA oObiHHO perncTpnpyeTCH b ooKHHeTax h cnopo- 
30HTax reMOcriopHAHH h CKopee Bcero CAy>KHT pe3epBHbiM 3HepreTHnecKHM MaTe- 
pnaAOM. B ero cocTaB bxoaht h p ot eoA hhha bi. npn c))HKcauHH MeTaHOAOM co- 
Aep>KHMoe KpHCTaAAOHAa BbiMbiBaeTcn. B OKpameHHbix nperiapaTax Ha c|)OHe tcm- 
hoh uHToriAa 3 Mbi «riycTbie» BanyoAH oneHb neTKO bhahm. Y H. tartakovskyi h 
H. belopolskyi 3th BanyoAH OTMeneHbi TOAbKO b ooKHHeTe, ay H. pallidus hoa 

CBeTOBbiM MHKpocKOHOM 06 Hapy>KHTb HX He yAaAOCb HH Ha OAHOH H3 CTaAHH pa3- 
bhthh riapa3HTa. 

HandoAbHiHM pa3HOo6pa3neM npn3HaKOB oTAnnaeTcn CTaAHH TpaHC(J)opMauHH 

3nroTbi b ooKHHeTy (pnc. 1, 13 — 16\ 2, 14 — 16; 3, 13 — 17; 4, 13 — 17). no Mopcj)o- 

aothh riapa3HTOB Ha 3toh ct3ahh pa3BHTHH H3yneHHbie HaMH bham reMonpoTenA 
MO>KHO AerKO OTAHHHTb Apyr OT Apyra. KpOMe Toro, BblHBACHbl HeTKHe pa3AHHHH 
b CKopocTH c{)opMHpoBaHHH ooKHHeT pa3Hbix bhaob in vitro 1). TaK, 

ooKHHeTbi c ocTaTOHHbiM tcaom y H. belopolskyi h H. jringillae (j)opMHpyiOTCH 
npHMepHO b 12 pa3 MeAAeHHee, neM y H. pallidus , hb6 pa3 ObicTpee, neM y H. tar¬ 
takovskyi. CnopocTb (J)opMHpoBaHHH ooKHHeTbi y H. pallidus ripeBbimaeT TaKOByio 
y H. tartakovskyi npHMepHO b 60 pa 3 . Pa 3 Mepbi ookhhct pa3Hbix bhaob reMO- 
npoTenA TaK>Ke otahhbiotch (Ta6 a. 2). Bee 3to ri03B0AneT yTBep>KAaTb, hto 

MOpcj)OAOTHIO TpaHC(j)OpM Hpy IOLUHXCH OOKHHeT H BpeMeHHbie OCOOeHHOCTH 3TOTO 
ripouecca CAeAyeT ncri0Ab30BaTb ripn xapaKTepncTHKe bhaob b riepByio onepeAb. 
no 3 thm npH3HaKaM bhah reMonpoTenA mo>kho crpynnnpoBaTb b neTKO H30Anpo- 

3 TIapa 3 HTOJiorHH, N 2 1, 1993 r. 
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BaHHbie rpynnbi, mto cymecTBeHHO o6jierqaeT AajibHeHmyio pa6oiy no bhaoboh 
AH(}) c})epeHUHauHH. Haripmviep, 6jiH3KHe no CTpoeHHio raivieTOUHTOB BHAbi H. man- 
soni (— H. canachites) h H. iophortix no HaqajibHbiM ctbahhm TpaHC(J)opMauHH 
ooKHHeTbi (O’Roke, 1930; Fa 11 is, Bennett, 1960) noria^aiOT b pa 3 Hbie rpynnbi. 
IlepBbiH bha no 3TOMy npH3HaKy 6 jih30k k H. tartakovskyi , a BTopoft — k H. jrin- 
giiiae. 

Otmcthm, mto raMeT0reHe3 y Haemoproteus palumbis in vitro ripn TeMriepaiype 
HH>Ke 20° HaOAiOAaTb He yAaBajiocb (Baker, 1966), b to BpeMH KaK y Bcex H3yneH- 
Hbix h3mh bhaob 3tot npouecc ripn TeMriepaType 18—20° ycrieruHO njxej n 3aBep- 
maeTCH b TeneHne 1—4 mhh. TaKHM o6pa30M, criocoOHOCTb k raMeioreHe3y ripn 
oripeAeAeHHon TeMnepaType — eme oahh ripn3HaK, KOTopbin mo>kho Hcnojib30BaTb 

B CHCTeMaTHKe. 

Pe3yJIbTaTbI ripOBeAeHHblX HCCJieAOBaHHH ri03BOJIHIOT yTBep>KAaTb, HTO AeTaJIb- 
Hoe H3yneHHe raMeToreHe3a, cJ)opMnpoBaHHH 3nroTbi n ooKHHeTbi reMoripoienA 
b CTaHAapTHbix ycjiOBHHx in vitro ri03B0JifleT BbiAejiHTb pnA xopoinnx aotioahh- 
TeAbHbix ripH3HaKOB, KOTopbie mo>kho Hcri0Ab30BaTb ripn onpeAejieHHH H H3yqeHHH 
AHBepreHunn bhaob. CpeAH 3thx ripH3HaKOB ripe>KAe Bcero cjieAyeT OTMeTHTb 
A^iHHy MHKporaMeT, CTpoeHHe 3htot, MopcJ)OAorHqecKHe ocoOeHHOCTH TpaHC(J)op- 
MaUHH 3HTOTbI B OOKHHeTy, pa3MepbI OOKHHeT, a TaK>Ke CKOpOCTb (})OpMHpOBaHHH 

ooKHHeT in vitro. 
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GAMETOGENESIS, ZYGOTE AND OOKINETE OF SOME SPECIES OF BIRDS’ 
HAEMOPROTEIDS (HAEMOSPORIDIA: HAEMOPROTEIDAE) FORMATION IN VITRO 

G. A. Valkiunas, T. A. Iezhova 
S UMMARY 

Key words: gametogenesis, zygote, ookinete, Haemoproteus tartakovskyi, H. belopolskyi, H. frin¬ 
gillae, H. pallidus. 

Observations were made through examination of thin blood films which were prepared 
at appropriate intervals from citrated fresh blood of infected birds. The comparative description 
of gametogenesis, zygote and ookinete formation of Haemoproteus tartakovskyi, H. belopolskyi, 
H. fringillae, H. pallidus under the light microscope is given for the first time. This process has 
a general pattern for all investigated haemoproteid species. It is shown that macrogametocyte 
has been transformed directly to macrogamete without forming a residual body, as it was noted 
by Desser (1972) for H. ( =Parahaemoproteus ) velans. The most informative signs, which can 
be used for haemoproteid systematics, were determined. Among them microgamete length, zygote 
structure, morphological features of developing ookinete as well as the rate of ookinete formation 
can be pointed out first of all. H. pallidus microgametes are twice shorter than H. tartakovskyi, 
H. belopolskyi, H. fringillae ones. A large clear vacuole is formed in zygote of H. fringillae only. 
The majority of diagnostic features has the developing ookinetes. On the basis of ookinetes morpho¬ 
logy the investigated species of haemoproteids can be determined easily. There were clear diffe¬ 
rences between haemoproteid species on the rate of ookinete formation. The ookinetes of H. belo¬ 
polskyi and H. fringillae are formed for about 12 times more slowly than H. pallidus ones, and 
for about 6 times more rapidly than H. tartakovskyi ones. The peculiarities of gametogenesis, 
zygote and ookinete formation under the stable conditions in vitro can be used as usefull additional 
signs for determination of haemoproteid species. 
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